The main aroma component of Luzhou-flavor Liquor is ethyl caproate, which is combined with appropriate amount of ethyl butyrate, ethyl acetate, ethyl lactate and so on. By adding the marine bacillus BC-2 (Accession number: MK811408) to substrate sludge, the bacillus complex bacterial liquid (pit Mud Functional Bacterial liquid) has been modified. The complex bacterial liquid was used in the production of Luzhou-flavor Liquor and it dramatically promoted the content of health-beneficial ingredients in the new workshop. These results demonstrated that the marine bacillus BC-2 can effectively improve the quality and health benefit of Luzhou-flavor Liquor.
Introduction
In China, Luzhou-flavor Liquor is the most widely used Luzhou-flavor Liquor in social intercourse and its taste is closely related to the quality of pit mud. Pit mud is the place where bacillus grows, propagates and metabolizes to produce function factors, whose content affects the quality and health benefit of Luzhou-flavor Liquor [1] .
Trace element composition is a scientific index for evaluating Luzhou-flavor Liquor quality. Previous studies have shown that Luzhou-flavor Liquor quality and aroma are attracting more and more attention [2] . Ethanol and water are the main components of Luzhou-flavor Liquor; they account for 98% -99.9% (e.g. vodka) of the total Luzhou-flavor Liquor [3] , while the remaining 2% is essential, such as alcohols, organic acids, esters, phenols and so on [4] . These microele- Moreover, low molecular organic acids, lactones, phenols and heterocycles are the beneficial ingredients included in liquor [5] . Among them, tetramethylpyrazine, 4-methyl guaiacol and 4-ethyl guaiacol are aromatic and odorous substances commonly contained in liquor and they have certain physiological activities. Especially, tetramethylpyrazine, which contributes sweetness, fruit and flower fragrance to wine, has physiological effects such as inhibiting platelet aggregation, improving microcirculation and reducing brain atrophy injury [6] and the phenolic compounds, 4-methyl guaiacol and 4-ethyl guaiacol are excellent free radical eliminators, which have good antioxidant, anti-tumor and enhancing human immunity [7] [8] [9] . Therefore, the study of these three beneficial components in liquor has certain guiding significance for exploring the health benefits of liquor.
In the actual production process, the degradation of pit mud will lead to the decrease of ethyl caproate content in Luzhou-flavor Liquor, which seriously affects the flavor and taste of liquor [1] . At present, researchers have adopted many methods to repair the aged pit mud, such as super-concentrated compound bacillus solution [10] , solid (liquid) pit mud functional bacteria [10] , artificial pit mud resistance [11] and so on, to remedy the adverse consequences of pit mud degradation.
In this study, we added marine bacillus BC-2 to pit mud and then modify the 
Material and Methods

Materials and Reagents
Bacillus: screened from Mariana trench seawater.
Seed liquid preparation: Beef extract 5 g, peptone 10 g, sodium chloride 5 g, water 1000 mL, pH = 7.0 -7.2. The prepared seed culture liquid was separated into triangular bottles, sealed with a sealed film, wrapped in newspapers, and then sterilized in a high-pressure sterilizing pot. The sterilization conditions were 121˚C and 20 min. Activated strains were inoculated into triangular flasks containing seed culture medium. The volume of liquid was 100/250 mL, 130 r/min in oscillator and 24 h in oscillatory culture at 37˚C.
Brewing of Luzhou-Flavor Liquor
The basic control parameters Luzhou-flavor liquor brewing included grain-steeping 
Composition Determination
Take three bottles of Luzhou-flavor Liquor as sample, using the test methods of Light-color-heat-mass-meta-chemistry technology, GCMS Gas Chromatography-Mass Spectrometry, ICP-MS Inductively Coupled Plasma Mass Spectrometer, GC Gas Chromatograph, High Performance Liquid Chromatograph, Automatic Karl Fischer moisture analyzer, and SPME-HSGCMS Solid Phase Microextraction-Headspace Gas Chromatography-Mass Spectrometer.
Results
The modified the bacillus complex bacterial liquid optimized mixed was used to Although the addition of marine bacillus BC-2 did not affect the aroma of Luzhou-flavor Liquor, we also found that the contents of three function factors that determine Luzhou-flavor Liquor function increased to varying degrees.
From Table 2 , we can easily found that the quality of Luzhou-flavor Liquor produced by optimized marine bacillus BC-2 is obviously better than that pro- 
Discussion
Previous studies have shown that Luzhou-flavor Liquor quality and aroma are determined by aromatic organic compounds [3] . Results here demonstrated that 
Conclusion
Marine bacillus BC-2 is derived from seawater of Mariana Trench and has the characteristics of high-temperature resistance. We add it to pit mud and optim- 
